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ABSTRACT:

Very high resolution spatial interferometry requires picometer |evel
one-di nensi onal netrol ogy, three-dinensional mnetrology and surface
net r ol ogy. M cron | evel accuracy is required for absolute netrol ogy
systens for spacecraft carrying high resolution spatial
interferometers

We have devel oped a surface netrology system with an

repeatability of 0.1 nm over an aperture of several inches in vacuum
We are in the process of developing an absolute calibration system
for this gauge.

An absol ute nmetrol ogy systemw th an accuracy of 10 mcrons over a
distance of 10 neters is also under construction. This system uses
a stabilized (1 part in 10 to the tenth) 1.3 micron, solid-state
infrared | aser locked to a ULE cavity. The length of the cavity is
cent.r-ol]ecl by a thermal vacuum oven. We achieved 1 mini-degree
Centigrade rms stability with the oven in air for timescales of days.
W expect to get better results when the oven is evacuated.

An auto alignment. systemis being devel oped for our linear relative
nmet rol ogy gauge whi ch achi eved an accuracy of 0.1 picometers. This
gauge will be used to construct a 3-dimensional metrol ogy gauge.

The research described is performed at the Jet Propul sion Laboratory,
California Institute of Technology, under a contract with the National
Aeronautics and Space Adm nistration.
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